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This invention relates generally to electrical panel con 
nections and more particularly to printed circuit boards 
and the like ‘and multiple contact connectors for use with 
such boards. 
A principal object of the invention is to increase the 

capacity of a printed circuit or the like board for making 
external electrical connections. 
Another object of the invention is to increase the ca 

pacity of a printedcircuit or the like board for making 
external electrical connections without signi?cantly re 
ducing the component-carrying surfaces of the board. 
A further object of the invention is to increase the num 

ber of contact elements along a plug-in margin of a 
printed circuit or the like board without substantially in 
creasing the initial insertion force required for plugging 
the board into a multiple contact connector. ' . 

Another object of the invention is to provide means for 
attaching a number of multiple contact connectors, ar 
ranged in tandem, to a mounting panel or the hire, such 
that the contact forces in all connectors will be equally 
distributed upon plug-in insertion of a printed circuit or 
the like board into the connectors. ’ 

In accordance with the above objects and ?rst con 
sidered brie?y in its broad aspects, the invention com 
prises a printed circuit or the like board provided with 
multiple groups of terminal contact elements on a plug—in 
margin of the board. A multiple contact connector for 
plug-in reception of the board margin is provided with a 
corresponding number of groups of contacts for making 
electrical connections with the terminal contact elements 
on the board margin. A variation of the connector takes 
the form of a multiple-part connector, in which case equal 
distribution of contact forces is obtained, upon insertion 
of a printed circuit or the like board into the connector 
parts, by providing for relative orientation between the 
parts to bring their contacts in line. 
The invention will be more clearly understood when the 

following detailed description of speci?c embodiments 
thereof is read in conjunction with the accompanying 
drawings in which: ' 

FIG. 1 is a front view, partially in section, of an electri 
cal assembly embodying one form of printed circuit board 
and one form of connector, both constructed in accord 
ance with the invention; a 
FIG. 2 is a sectional view, on an enlarged scale, taken 

along line 2-—2 of FIGURE 1; 
FIG. 3 illustrates a modi?cation of the connector for 

the printed circuit board of FIGURE 1; 
FIG. 4 is an isometric view of a fragment of a modi? 

cation of the printed circuit board; , 
FIG‘. 5 shows a connector similar to the one shown in 

FlGURES 1 and 2 but with certain of its contacts posi 
tioned ‘differently to accommodate the printed circuit 
board shown in FIGURE 4; and 

FIG. 6 shows a connector similar to the one shown in 
FIGURE 3 but with certain of its contacts positioned difé 
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ferently to accommodate the printed circuit board shown 
in FIGURE 4. 7 

Turning now to the detailed description, and ?rst with 
reference to FIGURES l and 2 in thedrawings, a printed 
circuit board lil comprises a panel orboard 12 of electri 
cally insulating material, and electrical circuits or con- . 
doctors 14 on the front face of the panel which terminate , 
in contact elements ld-arranged in parallel groups or rows 
on a projecting margin 1% of the board iii. For purposes 
of illustration, a like group of electrical circuits or con 
ductors l4 and rows of contact elements 16 are similarly 
situated on the rear face of the panel 12, however," only 
one face of the panel may be used for conductors 14 and 
contact elements 1s, if desired, in which case the multiple 
contact connectors, presently to be described, would be . 
constructed to suit. 

In one of its forms, the multiple contact connector is 
constructed as a two-part connector 2% comprising an ‘ 
upper connector 22 and a lower connector 24. The upper - 
connector 22 comprises an elongated block 26 of electri 
cally insulating material provided with an elongated open- ' 
'ing or cavity 28 which opens externally at its lower end, 
through an elongated slot Ell, of greater Width than the 
thickness of the printed circuit board 19, to enable the 
margin 18 of the board to be plugged into the lower con 
nector 24 through the upper connector 22. ' 
Two confronting rows of contacts 32 and 34 are ar 

ranged in the opening 28 and suitably spaced apartto pro 
vide the desired degree of contact force on the upper rows 
of contact elements 16, as is well understood. The con 
tacts 32 and the contacts 34 are spaced apart in their re 
spective rows along the longitudinal dimension of the 
block, 26 to correspond in position with the contact ele 
ments in the upper rows of contact elements 16. At their 
lower regions, the contacts 32 and 34 extend through 
suitable openings in the block 26 and are bent laterally to 
provide terminals 36 and 38, respectively, for connecting 
wires or other elements of associated circuitry. 
The lower connector 24 is somewhat similar to the up 

per connector 22 and consists of an elongated block all 
of electrically insulating material provided with an elon 
gated opening or cavity 42 in which are similarly posi 
tioned spaced-apart rows of contacts 44 and 46. The con 

. tacts 4d ‘and as are spaced apart in their ‘respective rows 

50 

55 

60 

to correspond in position with the contact elements in the 
lower rows of contact elements 16. The contacts 44 and 
as extendthrough suitable openings in the block 40 t0 . 
provide depending terminals 48 and 56, respectively, for 
connecting wires or other elements of associated circuitry. 

_ From the foregoing description, it ‘will now be apparent 
that the invention provides multiple rows of contact ele 
ments 16 along ‘the same margin 18 of the board 10, with 
out signi?cantly taking up any additional surface of the 
board, thereby increasing the capacity of the board for 
making external circuit connections, and providing, fur 
ther, a novel connector means 20 for use with the board 7 
for making such connections. It will also be perceived, 
from FIG. 2, that when the margin 18 of the printed cir 
cuit board ll? is plugged downwardly successively into the 
connectors 22 and 2d, the initial insertionrforces required 
will not be substantially increased over what would be re 
quired if there were only one connector 22 or 24. ' 
The connectors 22 and 24 are similarly provided with 

mounting pads 52 and 54, respectively, at their ends for 
attaching the connectors to an associated structure, such 
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as arpa‘nel ‘56. ‘Passing through the pads 52 and 54 are 
studs 58 each provided with a shoulder 60 which abuts 
the lower face of the panel 56. Nuts 62 secure the studs 
58 rigidly to the panel 56. The pads 54 are held rigidly 
between locknuts 64, washers 6S, and locknuts d6, so that 
the lower connector 24 is held rigidly to the panel es. 
The openings 63 in the pads 52, through which the studs 
58 extend, are slightly larger in size or diameter than the 
studs to allow the upper connector 22 to shift somewhat 
laterally. Also, the height of the pads 52 is somewhat 
‘less than the distance between the lower face of the panel 
56 and the upper end faces of the nuts 66, so that the 
upper connector 22 may also shift somewhat vertically. 
Accordingly, when the printed circuit board it? is plugged 
into the connectors ‘22 and 24 in a downward direction, as 
may be perceived from FEG. l, the upper connector 22 
will ?oat or orient itself into line with the lower connector 
24, thereby to distribute equally the contact forces on the 
contact elements 16 on both faces of the margin 11$. 
vFIG. 3 shows a modi?cation 28a of the connector in 

which the connector takes'the form of a single block '70 
of electrically insulatingsmate'rial, and the terminals 36a 
and 38a extend from the same side of the connector as the 
terminals 48:: and 50a. 
FIG. 4 shows a modi?cation 1d’ ‘of the printed circuit 

board in which the plug~in margin 18' is provided with a 
central portion 72, of lesser thickness than the panel 12’, 
providing upper and lower contact levels '74 and 76, 
tor arranged for plug-in receiption or" the margin 18' of the 
which are disposed terminating contact elements 16’. The’ 
lower or bottom surface of the margin 18’ is similarly 
provided with levels 7% and iii), opposite tovthe levels 
74 and 76, respectively, ‘on which are also disposed ter 
minating contact elements 16’. 

FIG. 5 shows another modi?cation 2% of theconnec-v 
tor arranged for plug-in reception of the margin 13’ of the 
printed circuit board 16’. In this modi?cation 2012, the 
rows of contacts 441) and 46b are spaced closer together 
than the rows of contacts 32b and 34b to accommodate 
the lesser thickness of the margin 18’ at the contact levels 
76 arid 30. Since the contact rows 32b and 3412 are nor 
mally spaced apart a distance greater than the thickness 
of the central portion '72, plug-in insertion of the printed 
circuit board 10' into the connector 29b is accomplished 
without short-circuiting the contacts 32b and 34b by the 
contact elements 16’ on the leading contact levels '76 
and 8d. ' 

FIG. 6 shows another modi?cation 200 of the connector, 
similar to the modi?cation 2%, for accommodating the 
printed circuit board 10’. In this modi?cation 29c, the 
connector takes the form of a single block 82 of elec 
trically insulating material, and the terminals 36c and 38c 
extend from the same side of the connector as the ter- I 
minals 43c and 500. 
From the foregoing description, it will now be apparent 

that the invention provides means for electrically con 
necting and mounting printed circuit and the like boards 
and for increasing the capacity and ?exibility of such 
boards for making external connections. . 

While there have been disclosed various structures exem 
plary of the principles of the invention, it is to be under 
stood that these are but speci?c embodiments thereof, and 
that the invention is capable of being constructed in a 
variety of shapes, sizes, modi?cations and arrangements 
without departing from it true spirit and scope. Accord 
ingly, it is to be understood that the invention is not to be 
limited by the speci?c structures disclosed, but only by the 
subjoined claims. 
What is claimed is: 
1. A multiple contact connection means for plug-in 

reception of a printed circuit board having rows of con 
tact elements arranged in tandem along a margin of the 
board comprising, two separate relatively movable multi 
ple con-tact connector blocks arranged in tandem, each 
said connector block having at least one row of contacts 
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for contacting one of said rows of contact elements, the 
forward one of said connector block in the direction- of 
insertion of said board being open at its rearward end to 
permit said margin of the board to the inserted through 
said forward connector block into the other connector 
block. 

2. A printed circuit board for plung-in insertion into a 
multiple contact connector having rows of contacts, one 
row arranged rearwardly of another row in the direction 
of insention of the board, said board comprising a panel 
of electrically insulating material carrying a plurality of 
circuits each terminating in a printed circuit contact ele 
ment along a margin of the board, said contact elements 
being arranged in pairs of rows at said margin with the 
rows of each pair being opposite each other and on op~ 
posite sides of the board corresponding in position with 
the rows of contacts of said multiple contact connector for 
sliding electrical contact therewith. ' 

3. A pluggable printed circuit board comprising, a ?at 
panel of electrically insulating‘matenial having a margin 
provided with different thicknesses, each thickness 'of said 
margin providing at least one contact level, va plurality of 
printed circuit contact elements arranged in parallel rows 
normal to the direction in which the board is to be plugged, 
each ‘row on one of said contact levels, and' a plurality of 
circuits carried by said panel each terminating in one ‘of 
said contact elements. 

4. The combination comprising, a pluggable printed 
circuit board having a plurality of electrical conductors, 
said conductors terminating ' in printed circuit contact 
elements on both sides of the same margin of the board, 
said contact elements being arranged in parallel rows on 
each side of the‘margi'n normal to the direction in which 
,the‘board is to be plugged, said rows of contact elements 
being arranged in pairs with the rowsof each pair being 

' opposite each other and on-opposite sides of said margin, 
[and a connector provided‘ with an opening for plug-in 
reception of said margin, said opening vhaving a plurality 
of rows of contacts arranged in pairs of rows with the rows 
of each pair. being opposite each other and an opposite 
sides of said opening, each said pair of rows of contacts 

' for slidingly contacting one of said pairs of rows of contact 
elements and the rows in one of said pairs of rows of 
contacts being laterally movable in the same direction 
normal to the plane of said board to orient themselves rela 
tive to another pair of said rows of contacts. 

5. The combination comprising, a panel of electrically 
insulating material having a portion of reduced thickness 
at one of its margins, electrical conductors on said panel 
terminating in printed circuit contact elements on the 
panel at said margin, said contact elements being arranged 
in two pairs of rows, a pair of rows on the portion of 
reduced thickness, and a pair of rows on the unreduced 
portion of the panel, the rows of each pair being on op 
posite sides of the panel, a connector having an opening 
for plug-in reception of said margin and having corre 
sponding rows of contacts arranged in two pairs of rows 
of contacts each pair for contacting one of said pairs of 
rows of contact‘elements, the rows of each pair of rows 
of contacts being spaced apart and opposite each other 
and on opposite sides of said opening and one of said 
pairs of 'rows of contactsbeing bodily movable relative 
to the other said pair of rows of contacts, and'means for 
attaching the connector to an associated structurein such 
manner that, when the panel margin 'is plugged 't'hereinto, 

' said‘movable pair 1of rows of contacts will shift to orient 
themselves into line with said other pair of rows of con 
tacts whereby the contact forces will distribute equally on 
the rows of contact elements of each pair of rows. 

6. A multiple contact connector for a printed circuit 
board comprising, ?rst and second parts of electrically 
insulating material, said parts each provided with a trans 
verse opening for plug-in reception of said board, a ?rst 
pair of spaced apart rows of contacts in the opening of 
said ?rst part and opposite each other for engaging two 
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rows of printed circuit contact elements on opposite sides 
of said printed circuit board, and a second pair of spaced 
apart rows of contacts in the opening of said second part 
substantially in line with said ?rst pair of spaced apart 
rows of contacts and opposite each other for engaging two 
rows of printed circuit contact elements on opposite sides 
of said printed circuit board, said parts being relatively 
movable in response to insertion of said board therein to 
orient their rows of contacts into line. 

7. The combination comprising, a panel of electrically 
insulating material having a portion of reduced thickness 
at one of its margins, electrical conductors on said panel 
terminating in printed circuit contact elements on the panel 
at said margin, said contact elements being arranged in 
pairs of rows, a pair of rows on the portion of reduced 
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thickness, and a pair of rows on the unreduced portion of 
the panel, the rows of each pair being on opposite sides 
of the panel, and a connector for plug-in reception 04:‘ said 
margin and having corresponding rows of contacts, each 
said row of contacts arranged for contacting one of said 
rows of contact elements. 
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